IN the event of hostilities breaking out against these Islands, it is possible that the first we should know about it would be the explosion of atomic or thermonuclear devices over several of our largest cities. This would lead to an enormous number of casualties, far exceeding anything seen before.
The destruction of cities would mean the destruction of many hospitals and their staffs. Many anesthetists would perish and there would be a grave shortage of apparatus and agents. No replacements would be available for a long time.
Who will give the anaesthetics for these casualties? What will they give and how? What drugs and apparatus are we to recommend for stockpiling ?
As I see it, the problem can be divided into three parts:
(1) The role of the remaining specialist anesthetists.
(2) The selection, training and limitations of the emergency anresthetist. (3) Method to be used by the emergency aneesthetist.
The Specialist Anaesthetist It seems reasonable to suppose that in a national emergency, such as that envisaged above, most available specialist anaesthetists would be employed at major surgical centres (i.e. centres where major surgery is performed) remote from the casualty areas. The work would not be greatly different in type from that of the anesthetist in a large casualty hospital in the last war. He would presumably have access to all the armentarium remaining available. Some might act as supervisors of, and advisers to, the emergency anrsthetists, and perhaps perform the duties of a sort of super resuscitation officer. APRIL I am not concerned with what the specialist anesthetist does when the bomb has dropped but with what he should be doing now to prepare for that eventuality.
The advance in anesthetics in the past twentyfive years has been as outstanding as any other advance in medicine over the same period. There has, however, been a price to pay. The increase in knowledge and complexity of techniques has had the effect of making the subject very much the province of the specialist. The teaching of practical anesthetics to the student has become more and more difficult because surgeons have come to expect a higher standard of anesthetics at all times than can be expected of a tyro. The general practitioner anaesthetist has become a rara avis. The result of aVl this is that, except for the specialized few, more and more medical practitioners are becoming unwilling or unable to give a simple aneesthetic. Medical litigation and the observations of coroners after certain fatalities have contributed to the desire not to dabble in anesthetics.
Something will have to be done about this. A reserve of what I have called emergency antsthetists must be made available. In the first place I suggest that recruits should be sought amongst practitioners in less densely populated areas. There are many country doctors who still give anresthetics in their local hospitals.
Every encouragement and assistance should be given to these and others willing to be taught the methods suggested for use in national emergency. It may be considered necessary to train nurses and orderlies to give anlsthetics, preferably under supervision.
The specialist anesthetist must formulate a policy and undertake training.
The Emergency Anasthetist
If such an emergency ever arises, everyone with any medical knowledge will be required to assist in some capacity or other. In my opinion those selected for training as emergency anasthetists should live remote from major cities. If sufficient candidates for training are not available from those medically qualified, serious consideration will have to be given to the advisability of training nurses for anesthetic work. In spite of all prejudice it must be admitted that the nurse anaesthetists employed in the U.S.A. serve a very useful purpose, and surely no one can argue against their employment if there are not enough medically qualified anesthetists available. Another source of potential anaesthetic skill is among dental surgeons.
Training should consist of a minimum of lectures and a maximum of practical work, using the techniques that will be employed in the emergency. Ample opportunity should be given for the trainee to keep in practice and gain in skill. The scope of the training will of course depend on the calibre of the trainee. The doctor could well be expected to pass a tube and should be able to assess the condition of his patient; and perhaps be able to use more than one technique. The nurse should be able to assess the depth of anaesthesia, be completely familiar with the technique she has been taught and the apparatus ,employed, take blood pressure readings, set up a transfusion, and give an intravenous injection. In selected cases it should be possible to teach her how to pass an endotracheal tube.
Method
I now come to what I cofisider to be the most 4ifficult part of my subject: what to use. There can of course be no question of employing the more complicated methods, making use of a mixture of drugs administered by inhalation and intravenous routes, to which we have all grown accustomed in recent years. Spinal analgesia is similarly ruled out; it is in any case not universally applicable. Local and regional analgesia might possibly be employed in selected cases and -would probably be carried out by the surgeons. Difficulties are envisaged in obtaining the necessary degree of sterility of solution, apparatus and area under the conditions prevailing, also the process is time-consuming. Intravenous methods at first sight present an attractive possibility but one recalls tragic experience at Pearl Harbour during the last war using a barbiturate.
As has been said: "It must be stressed in the strongest terms that this is not a technique to be used by inexperienced beginners. Intravenous therapy is extremely easy to administer, but just as difficult to control, and such a technique requires the 100% concentration of the anmsthetist . . . and the ability to recognize any toxic signs." Lignocaine given by the intravenous route has attracted considerable notice recently but the warning quoted above appears in an article dealing with this subject (De Clive-Lowe et al., 1958) .
Hayward-Butt (1957) describes a state in which the patient remains conscious but free from fear and pain, induced by the injection of a mixture of drugs. He has named this condition ataralgesia. I have no experience of this procedure and according to his published figures the results are not always satisfactory and have to be supplemented with an intravenous barbiturate. I feel this is not the technique for the emergency anesthetist at present, but one worth keeping in mind for future development.
If we dismiss hypnotism (good, but effective even in the hands of the expert in only a percentage of cases, and very time-consuming) we are left with the inhalation anmesthetics. It is in this direction that I think at present our choice must lie.
The gaseous anwsthetics have much to commend them; but they are difficult to handle and store, both on account of the weight and bulk of their containers and their evanescent nature. They require somewhat elaborate apparatus for their metering and administration.
We are left with the volatile agents: chloroform, trichlorethylene, ethyl ether and halothane. The rarer ethers will not be discussed.
Chloroform is non-inflammable and very potent-a little goes a long way: both very important characteristics for our purpose. The safety margin is, however, narrow and Waters (1951) has shown in his reassessment of the drug that it must be considered as more dangerous than others in use. Given in apparatus designed to keep its concentration constant, it might have a role in a future war as it had in the last when it was adopted by Macintosh for use in new apparatus designed to be used by medical officers dropped with paratroops.
Halothane has the advantages of chloroform and the additional one of being safe. It requires a dosimetric vaporizer for our purpose and I do not know of one specifically designed for use with this drug, which is independent of a supply of compressed gases for its operation. The drug is at present extremely costly and one wonders if it could be made in sufficient quantities to meet the requirement. It is, however, a most attractive agent and research with it with this use in mind would be well worth while. 240 8 Trichlorethylene can be used in a dosimetric inhaler to produce full anaesthesia. I used it in this way during the last war. Recovery, however, tends to be very prolonged. There is in existence a, large number of inhalers for this drug designed for producing analgesia for midwifery. These are dispersed throughout the country and could well be used to produce relief from pain for minor surgical procedures. Trichlorethylene is also manufactured on a very large scale for commercial purposes. It should -therefore be fairly easily obtainable, even under the conditions envisaged. Perhaps we should pay more attention to the possibilities of trichlorethylene.
There remains ethyl ether. In spite of its inflammability and irritant properties, it is extremely safe. That is, there is a wide margin between satisfactory anesthesia and a lethal overdose.
During the last war Macintosh and his coworkers showed what could be done with ether used in a properly designed dosimetric vaporizer. The Oxford vaporizer (Macintosh and Mendelssohn, 1941) was used widely by the Services under active conditions and enabled an aneesthetist to be in charge of four or more patients at the same time.
The original Oxford vaporizer is no longer obtainable but it has been succeeded by a new one (Epstein and Macintosh, 1956 ) from the same stables. I have myself designed one, less perfect in its control of concentration perhaps, but simple and robust, and I feel, accurate enough to meet our requirements.
The desiderata of such an apparatus are:
(1) Reasonably constant output.
(2) Ability to operate using atmospheric air as the vaporizing agent.
(3) Provision of a means of artificially ventilating the lungs.
(4) Portability (preferably with one hand).
(5) Robustness. (6) Good shelf life. It is especially important with apparatus of this type that the face-piece should be a good fit, otherwise it may not be possible to obtain sufficient concentration of the drug to ensure anesthesia. Bearing in mind the long storage such apparatus will, we hope, have to survive, those which depend on a pneumatic cushion for their air tightness would be better avoided. Development of a non-perishable face-mask would be of great value.
Ancillary equipment presents no insuperable problem. Rubber should be avoided where possible and replaced by plastic (breathing tube bellows-but not breathing bag-Magill tubes, &c.) or metal (airways). It will of course be necessary for all equipment to be properly packed and stored and to receive periodic inspection, when defective items can be replaced. One item which immediately comes to mind is the laryngoscope battery, although modem batteries if properly prepacked have a very fair shelf life.
Only a few weeks ago I was told ofa demonstration of a casualty centre planned for such an emergency as has been here considered. Lifelike mock-ups of injuries were shown and surgical procedures were discussed in some detail. Anesthetics? Oh, either a medical officer or an auxiliary will give them. The method? A bottle of ether represented the anesthetist's equipment.
Papers are written and plans are made for the handling of casualties in the next war, but hardly a word is heard about anmsthetics. Let us make our plans. It is later than you think.
DISCUSSION
The Likely Role of the Anasthetist and of Anasthesia in the Early Surgical Treatment of Mass, Casualties The Army Medical Services in recent years havedevoted considerable attention to the study of problems associated with the management of mass casualties, not only as applied to military situations affecting troops in the field, but also in connexion with the Army's secondary role of providing aid to the Civil Power under conditions. of national emergency.
In 1956 the Royal Army Medical Corps was: asked by the Home Office to demonstrate the type of assistance which the Army could provide under these circumstances. As a result of the subsequent study of the problems involved, certain principles governing the evacuation and treatment of mass casualties were established.
It became obvious that in order to prevent hospitals on the periphery of the disaster area from being overwhelmed by enormous numbers of patients, many of whom might not require hospital treatment at all, some system of casualty sorting is essential, applied well forward of the hospital area. It was planned therefore to provide "filter units" at the periphery of the disaster area, now termed Forward Medical Aid Units by Civil Defence, where this vital process of casualty sorting could be carried out.
At this "filter unit" level casualties, after preliminary monitoring and cleansing, are grouped into four main categories:
(1) Minor treatment (not requiring hospitalization).
(2) Expectant treatment (unfit to be moved and unlikely to survive). (3) Delayed treatment (fit for transport to hospital). (4) Immediate treatment. Those selected for immediate treatment will require a variety of short major surgical operations, and it is to the problem of providing aniesthesia for these operations that attention is particularly directed.
Examples of the type of operations envisaged at this level are the control of hiemorrhage, closure of sucking wounds of chest, toilet, closure and fixation of compound fractures, completion of partial traumatic amputations, tracheostomy, &c. All, in fact, short life-saving procedures designed to render the patient transportable for more definitive treatment at hospital level.
Time will prove to be a limiting factor. An estimate that 1,200 casualties per twenty-four hours at "filter unit" level may be the number requiring immediate treatment following the explosion of a 10-megaton bomb on a densely populated area has been given by Ahern (1957) . Assuming the availability of 10 surgical teams, this allows an average of approximately ten miinutes only for the treatment of each case.
It' should be remembered that operating conditions will be improvised in every sense of the word, drugs (including medical gases) and equipment will be in short supply, and skilled assistants will not be available. The patients will be suffering from varying degrees of oligTmic shock, for adequate resuscitation at this stage is likely to be quite impracticable and the best that can be expected is some restoration of blood volume with plasma or plasma substitutes.
In brief, the problem is to provide aniesthesia for life-saving operations of short duration on severely shocked patients. Speed of induction and rapid recovery of consciousness are essential factors. Simplicity and safety are vital, as the administration is likely to be left in unskilled hands.^C yclopropane To meet the role of the Forward Medical Aid Unit the Army has available the Field Ambulance, a well-tried Medical Unit eminently suited to this work. The anesthetic equipment provided for such a Unit comprises at the present time a fullscale set of modem anaesthetic apparatus, instruments and drugs for each surgical team, and also includes E.M.O. ether/air inhalers and of course Schimmelbusch masks with ample supplies of ether and chloroform.
I venture to suggest that, in the light of the special conditions governing the anesthesia of mass casualties at this level, as outlined above, this range of equipment, however desirable under more normal conditions, may prove inadequate to the task. It seems that consideration should be given to some simple inhalational method capable of producing safe surgical anesthesia of short duration, which can be administered by unskilled assistants after a minimum of training and with a minimum of supervision.
Surely cyclopropane has much to recommend it in this capacity.
It is several years now since Bourne (1958) designed a portable single-dose anesthetic apparatus for the administration of cyclopropane, nitrogen and oxygen in known proportions. Bourne's intention was for his apparatus to be used for the anesthesia of patients in the dental chair and in the hospital out-patient department during minor operations not eiceeding one and a half to two minutes in duration. Hingson (1954) has shown that the addition of a small soda-lime canister for carbon dioxide absorption to this type of apparatus enables the aniesthesia to be prolonged for ten to fifteen minutes without refilling the bag and without depriving the patient of oxygen. This has been confirmed recently by Mushin and Thompson (1958) , who have reported favourably on their clinical experience with the use of Hingson's apparatus for the anesthesia of over 100 patients. Both Bourne and Hingson claim that the proportions of cyclopropane, oxygen and diluent gas (nitrogen or helium), with which their apparatus is charged, do not constitute an explosive mixture.
This method of administering cyclopropane is simple, safe and effective and can be easily mastered by the uninitiated. The apparatus is compact, inexpensive and highly portable. I suggest therefore that in the use of cyclopropane with this type of single-dose apparatus lies a most suitable method for the anesthesia of shocked exsanguinated casualties for surgical operations of short duration.
A plea is made for the development and production of apparatus for this purpose now, for, 242 in addition to meeting this special requirement for mass casualties, there seems little doubt that a wide use would be found for this simple:-4nd inexpensive equipment for providing short anasthesia for minor operations on ambulatory patients in normal peacetime practice.
Halothane
Halothane has many attractive features in just this role and very compact apparatus for the precise and economic administration of halothane in oxygen has been devised recently by Burton (1958) and is in fact in the course of final clinical trial at the present time.
The overall safety of halothane for. the anvsthesia of inadequately resuscitated casualties is, however, open to question, and further research is necessary before an opinion can be formed as to the suitability of this agent for anesthesia for the type of work undertaken at "filter unit" level.
Conclusion
It is important to formulate as soon as possible a definite policy governing the drugs and equipment required for the mass anesthesia of casualties following a major disaster. Without such a policy it is unlikely that adequate provision for anwsthesia will be made, and the training of doctors, nurses and others to administer antsthetics in such an emergency may be misdirected.
The possibility of a nuclear explosion with subsequent unprecedented numbers of casualties cannot be disregarded. We must be ready for such an eventuality.
Dr. Philip H. Moore (London):
In the event of war being declared by the simultaneous explosion of a number of thermonuclear weapons on strategic targets in this country, anesthetists will be able to help in the work of resuscitation. Some consideration should be given to the use of chlorpromazine, pethidine and promethazine in varying proportions, possibly coupled with cooling, in the treatment of shocked patients. Relief from pain and apprehension would be produced, surgery being possible under this alone or with minimal amounts of local or general anesthesia. These are potent drugs and their use should be supervised by a specialist anesthetist.
Anaesthetic Personnel -We can only guess what the conditions will be following'an attack such as we have considered. They would depend on the number of targets attacked, on the spacing of the bombs throughout the country and on the position of the large hospitals in relation to them.
Assuming the destruction of London, peripheral hospitals, with a high proportion of London consultants on their staffs, might well find themselves with depleted anesthetic departments, though I would venture to suggest that there would be sufficient resident anesthetists to carry out the work required. In the provinces, casualties would be taken to hospitals available in the nearest unaffected area, where, in all probability, the consultant staff -would live reasonably near the hospital, aned 3o survive.
Nevertheless, there is bound to be a shortage of trained anesthetists. I agree that general practitioners, particularly in less populated areas, are a potential source, but general practice is one of the most overworked branches of medicine, and I doubt if the general practitioner would have the time to spare, not just to attend a course, but to keep in practice. Dentists could be used if they were willing to be trained and both medical and dental students would consitute an additional source of supply.
In this country nurses are not trained to give anesthetics. If we are going to ask them to do so, we shall have to add considerably to their curriculum and, of course, obtain the approval and help of the General Nursing Council. The shortage'-of nurses in general must be remembered, and the fact that in the situation under discussion they may already be fully occupied as nurses and unable to be spared as anesthetists.
Lastly we must consider the desirability of submitting our patients, for training purposes, to the more primitive techniques and agents which would be required, and also to the attentions of the relatively unskilled administrator. It would undoubtedly lower the high standard of anasthesia which the public can rightly expect in this day and age.
Our first approach should be to the medical students. They watch the complicated presentday techniques with interest and come away impressed by what they have seen, forbidden to6 do likewise and unable to do anything else. The teaching hospitals should make sure that they are turning out doctors who have a sound knowledge of simple techniques in anesthesia. Secondly>, junior medical officers should be encouraged to give some anesthetics. Casualty officers have excellent opportunities and hou$ surgeons and physicians should be spared from their other duties to give simple anaesthetics in the operating theatres. Surgeons should familiarize themselves with existing apparatus so that they could direct an untrained anesthetist, while still carrying on with their own work.
Hospitals should welcome general practitioners and dentists, who are willing to attend, and allow them to give anesthetics.
Drugs
We must assume that supplies of compressed gases will soon run out and replacements will be unobtainable. This leaves us with local techniques, spinal and epidural analgesia, all of which can be given by the surgeon in the absence of a trained aneesthetist. We are also left with the volatile anesthetics, ether, chloroform, trichlorethylene, halothane, ethyl chloride and divinyl ether. I would rule out halothane because of the cost of stock-piling and the risks of its use in untrained hands, and divinyl ether because of the difficulties of storage due to its extreme volatility. Ethyl chloride could be used for induction in the absence of an intravenous barbiturate. I agree with Group Captain Soper over the dangers of using intravenous drugs, but I feel that if a limit to the amount of thiopentone was imposed, say 250 mg., it would be reasonably safe as an induction agent.
With regard to the first three, ether has proved -to be the safest by far, particularly in unskilled hands. Trichlorethylene would be of value for surgery requiring first-plane anesthesia and for analgesia in minor procedures. It is possible that chloroform would come back into the picture. We must ask ourselves if it is justifiable to teach junior anesthetists and students to use this potent and dangerous drug. Apparatus Under emergency conditions, open mask techniques would have to be used or, where available, draw-over machines of the type described by Group Captain Soper. In undamaged hospitals, where complete anisthetic machines are available, I would suggest that the circle absorption unit can be modified to act as a draw-over vaporizer. The Marrett apparatus already incorporates the means to vaporize ether with atmospheric air, and other circle absorbers can be converted with the greatest of ease. I have used one of these machines in this way to produce ether-air aneesthesia for abdominal surgery.
Dr. J. G. Bourne 
(London and Salisbury):
-If nuclear war care, t need would be for simple apparatus; and I have reason for thinking that the best anesthetic would be cyclopropane. I agree with Colonel Stephens that the problem is to get a few minutes' quiet anesthesia, with rapid induction and recovery, and by a method that could safely be used by anesthetists of limited experience. Now, speed of induction and recovery is governed by an anesthetic's solubility in blood (Henderson and Haggard, 1927; Kety, 1950 Kety, , 1951 Bourne, 1957) . Low blood-solubility favours rapid induction and recovery, whereas with anmsthetics of high blood-solubility, like trichlorethylene or ether, induction and recovery are slow. We should therefore select an anesthetic of low bloodsolubility. The blood-solubilities of the different anwesthetics, in terms of Ostwald solubility (or partition) coefficients, are as follows: 
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-0 *The blood-solubility of divinyl ether has never been measured; the value given is a rough approximation suggested by its solubility in water.
It will be seen that cyclopropane is the least soluble, and therefore the most flexible, of all the inhalational anesthetics. In this respect, therefore, cyclopropane comes out best.
Blood-solubility, however, has wider implications. For, because it determines (inversely) the extent to which tissue tension keeps pace with alterations in inspired tension, blood-solubility influences an anesthetic's safety. With an anaesthetic of low blood-solubility, increase in tissue tension follows hard on the heels of increase in inspired tension. If an anlesthetic of low blood-solubility happens also to be very potent, a gross overdose might easily be given and result in lethal tissue tensions within a few breaths. This is why ethyl chloride is so dangerous. Its power is such that it is probably effective at concentrations as low as 1 % or 2%. Its volatility and usual mode of administration allow it to be given inadvertently at 30 or more times this amount. As a result of its low bloodsolubility, tension in the brain and heart would quickly reach a considerable fraction of this huge overdose. With cyclopropane, no such gross overdose is possible. For, contrary to what is commonly believed, cyclopropane is not very potent. Its aniesthetic range runs up to concentrations higher than 30%, so that at the worst it could be given at only three times a therapeutic amount. To be safe, therefore, an anmsthetic of low blood-solubility should not be too potent. In this respect also cyclopropane shows up favourably.
Halothane is just as potent as ethyl chloride;
and though it is less volatile and more soluble than ethyl chloride, it needs complex apparatus if a dangerous overdose is to be avoided. Moreover, its greater solubility makes it less flexible than cyclopropane. Divinyl ether might give good results; but its potency is not much less than that of ethyl chloride and no dosimetric method of administering it has been devised. Nitrous oxide is too weak. And so we come back to cyclopropane. When cyclopropane is given at a constant inspired concentration of 50 %, anaesthesia is established within a minute; after about three minutes, anesthesia is deep enough for intubation; and after four or five minutes, respiration peters out. If, however, a 6-litre bag is charged with 50% cyclopropane (and 50% oxygen) and the patient then breathes in and out of the bag, only the first breath contains cyclopropane at a concentration of 50 %. Subsequent breaths become progressively diluted with air from the lungs down to a certain point. Such an arrangement gives a wide margin of safety in brief administrations for dental extraction, which was what I had in mind when I originally described and recommended this method (Bourne, 1951 (Bourne, , 1952 (Bourne, , and 1954 . Later, I used 50 % cyclopropane with 25% oxygen and 25% nitrogen, which is non-ignitable (Bourne and Morton, 1955) . The bag can be filled with this mixture from a pair of Sparklet bulbs, discharged by a special "gun" (Bourne, 1958) . However, the gun could be dispensed with and an ordinary soda-siphon charging key used instead. We would then have the simplest and cheapest apparatus imaginable; and with it we could charge the bag with any mixture of the three gases we chose to put in the bulbs. Loaded bulbs could be stock-piled with the ammunition of war.
For the longer administrations that we are considering here, a soda-lime canister would have to be added; and Hingson's (1958) mixture, consisting of 40% cyclopropane, 30% oxygen (and 30% nitrogen), which is also non-ignitable, would be more suitable than mine. With it, overdose would be impossible, no matter how long the administration was continued; but in my opinion the oxygen would begin to run short within ten minutes. If the operation lasted longer than this, it would be simple to recharge the bag, allow the patient to breathe air for two minutes (when anasthesia would show signs of becoming light) and then re-apply the mask and continue as before. This could be repeated as often as necessary and therefore operations of any length could be catered for.
I am satisfied that, with both Hingson's mixture and mine, the danger of explosion is eliminated, and the risk of fire reduced to negligible proportions. I consider that cyclopropane, used in this way, is uniquely suitable, not only for war casualties, but also for the millions of out-patients anwsthetized each year in this country. I am supported in this view by my own experience in 3,000 cases and by that of Hingson in 10,000 cases (Hingson et al., 1958) .
Dr. Ronald Woolmer said it seemed to him that in the circumstances envisaged they would have to confine themselves to the simplest possible method. To him, that meant "rag and bottle" with ether as the main volatile agent. A possible subsidiary volatile. agent, which had not been mentioned but which might be considered at least for induction, was a constantboiling mixture of halothane and di-ethyl ether. He: had had no experience of this mixture, but would be, interested to hear about it from others. Those who advocated intravenous methods should remember that stocks of glass syringes, and glass ampoules, might have been shattered by the explosion. Volatile liquids could be kept in tins or plastic bottles.
Mr. C. Langton Hewer, referring to Dr. Woolmer's suggestion that a halothane-ether mixture might be useful, said that since di-ethyl ether was very much: less potent than halothane and was only present in 32 parts in 100 by volume in an azeotropic mixture, it was; difficult to see that it could have any effect other thani slight dilution of the halothane.
Dr. J. D. Laycock said that during the Burma7 campaign in 1943-45 he had to deal with large numbers of casualties on many occasions and used thiopentone or hexobarbitone as the sole anesthetic in 5 cases out of 6. Of the remainder most were pene-trating abdominal injuries all of whom were antsthetized with ether, either by means of Ogston's. inhaler or by connecting the endotracheal tube to a short length of rubber tubing which hung loosely inside a wide-necked bottle containing ether.
By these means apparatus was reduced to an abso--lute minimum and comparatively small amounts of ether were adequate. The policy with thiopentone was to induce sleep as the dressings were removed and the wounds cleaned but with the minimum depression of reflexes. A restraining strap was put across the thighs and further thiopentone was given in doses only sufficient to prevent such reflex movements as would cause embarrassment to the surgeon.
When dealing with large numbers of casualties insistence on several hours of pre-operative starvation was impracticable. In actual practice no trouble whatever occurred with post-operative vomiting. Reflexes returned rapidly and the immediate postoperative care was left in the hands of very inexperienced orderlies with a minimum of anxiety.
The use of Gordh's needle would be of considerable value here. Dr. Laycock said that if he had to deal now with a large number of cases requiring antesthesia for minor surgery and very little trained assistance he would put a Gordh needle into each patient, instruct the assistants in keeping an airway, apply a restraining strap to each case and then go from one case to another giving more thiopentone as dictated by the state of their reflex activity.
Dr. A. G. Doughty said that Group Captain Soper had cited the unhappy experiences of the anesthetists at Pearl Harbour as the main reason for not recommending thiopentone as an agent for use in major disaster anxsthesia. Used with caution and with apparatus for artificial respiration at hand, it combined the advantages over inhalational methods of being rapid in onset and certain in its non-inflammability. The latter property was likely to assume importance /i ral Society of Medicine 14 under the circumstances envisaged as lighting was more likely to be from paraffin lamps than by electricity.
In view of the impossibility of foreseeing what agents or apparatus would be available to individual anesthetists working in the disaster area, it seemed important that one should be prepared to practise any of the simpler methods of anxsthesia.
Dr. F. M. Purcell said that in recent years he had had experience in treating emergency injuries of great severity in miners in West Africa; sometimes many cases simultaneously. Relief of pain was the most urgent, by morphia i grain to ly grain. But the general anmesthetic had to be given by a trained African nurse. He had found chloroform on an open mask the best method; ether was unsuitable because it was much too slow and was required in large amounts. The risk of over-dosage with chloroform by a trained nurse was slight but had to be accepted. He suggested that such crude methods were likely to be unacceptable to a body of professional anesthetists confronted with a vague hypothetical situation; therefore, the decision on the methods to be used in order to anticipate a practical situation would have to be made by a responsible group of doctors.
Professor Sir Robert Macintosh held that it was unjustifiable to deprive present-day patients of the advantages of modem anesthetics in order to train unqualified anesthetists to meet an emergency which might never arise.
